Linoleic and a-linolenic acid are essential for normal cellular function, and act as precursors for the synthesis of longer chained polyunsaturated fatty acids (PUFAs) such as arachidonic (AA), eicosapentaenoic (EPA) and docosahexaenoic acids (DHA), which have been shown to partake in numerous cellular functions aecting membrane¯uidity, membrane enzyme activities and eicosanoid synthesis. The brain is particularly rich in PUFAs such as DHA, and changes in tissue membrane composition of these PUFAs re¯ect that of the dietary source. The decline in structural and functional integrity of this tissue appears to correlate with loss in membrane DHA concentrations. Arachidonic acid, also predominant in this tissue, is a major precursor for the synthesis of eicosanoids, that serve as intracellular or extracellular signals. With aging comes a likely increase in reactive oxygen species and hence a concomitant decline in membrane PUFA concentrations, and with it, cognitive impairment. Neurodegenerative disorders such as Parkinson's and Alzheimer's disease also appear to exhibit membrane loss of PUFAs. Thus it may be that an optimal diet with a balance of n-6 and n-3 fatty acids may help to delay their onset or reduce the insult to brain functions which these diseases elicit. Published by Elsevier Science Ltd.
Introduction
In 1929, Burr and Burr [21] discovered the essentiality in the animal kingdom of the fatty acids linoleic (LA H 18:2n-6) and a-linolenic (LNA H 18:3n-3) acid. The abbreviations n-6 and n-3 for these unsaturated fatty acids represent the position of the ®rst double bond when counting from the methyl carbon atom at the distal end of the fatty acid (FA) chain. These FAs and their respective derivatives are also commonly referred to as omega-6 and omega-3 FAs respectively. Both these FAs are required for synthesis of longchained fatty acids, as they cannot be synthesized de novo and consequently are referred to as essential fatty acids (EFAs). This important ®nding raised many questions, but in particular the issue about the biochemical and biophysical mechanisms that lead to their essentiality. To date, a multitude of mechanisms have been explored, for example, their eects on; the structural integrity and¯uidity of membranes [33, 130] ; enzyme activities [80, 120, 125] ; lipid-protein interactions [117] ; and their role as precursors for eicosanoids, such as prostaglandins, leukotrienes and thromboxanes.
The discovery of the important roles played by FAs prompted investigators to determine their requirements for optimal health [2, 34, 67] . In the past, n-3 FAs were only classed as essential because of their ability, albeit very limited as compared to n-6 FAs, to ameliorate some classic symptoms of essential fatty acid de®ciency, such as dermatitis [4] , growth retardation [162] and reproductive failure [24] . However, n-3 FAs have other roles as suggested by their special prominence in neural and retinal tissues [3, 19, 29, 84] . For
